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ABSTRACT. Since the 1990s, Inuit traditional knowledge (Inuit Qaujimajatuqangit) has taken on a substantial role in polar bear
management in the Canadian territory of Nunavut through its direct use in quota-setting procedures. A co-management conflict
has arisen from an increase of hunting quotas in January 2005 for Inuit living in the Baffin Bay and Western Hudson Bay polar
bear population areas. The quotas were based on Inuit observations and their conclusion that these polar bear populations had
increased. Scientific information suggests that climate change has concentrated polar bears in areas where humans are more likely
to encounter them, but that the populations are in decline as a result of overhunting and climate-change effects on demographic
rates. During consultations with wildlife managers and through other interviews in 2005, Inuit indicated their lack of support for
quota reductions. Discussions with Inuit reveal two categories of problems that, though couched in the polar bear management
issue, involve the co-management system and the integration of Inuit and scientific knowledge more generally. The first relates
to direct observations of the environment by both Inuit and scientists and the synthesis of such information. The second relates
to Inuit conceptualizations of human-animal relationships and the incorporation of scientific studies and management into that
relationship. These problems reveal that differences between Inuit Qaujimajatuqangit and scientific knowledge are not fully
understood and accounted for within the co-management system and that the system does not effectively integrate Inuit cultural
views into management.
Key words: Inuit, polar bears, Ursus maritimus, co-management, Inuit Qaujimajatuqangit, traditional ecological knowledge,
climate change, Baffin Bay, western Hudson Bay
RÉSUMÉ. Depuis les années 1990, les connaissances traditionnelles des Inuits (Inuit Qaujimajatuqangit) jouent un grand rôle
dans la gestion des ours polaires du territoire canadien du Nunavut et ce, grâce au recours direct aux quotas. Un conflit de co-gestion
s’est déclaré en raison de l’augmentation des quotas de chasse en janvier 2005 chez les Inuits vivant dans les régions peuplées
d’ours polaires de la baie de Baffin et de l’ouest de la baie d’Hudson. Les quotas avaient été établis en fonction des observations
faites par les Inuits et de leur conclusion selon laquelle les populations d’ours polaires étaient à la hausse. Pour leur part, les données
scientifiques laissent entendre que le changement climatique a fait en sorte que les ours polaires se concentrent dans des régions
où les humains sont plus susceptibles de les rencontrer, mais que les populations connaissent une diminution en raison de la chasse
abusive et des effets du changement climatique sur les taux démographiques. Dans le cadre de consultations avec des gestionnaires
de la faune et d’entrevues réalisées en 2005, les Inuits ont mentionné qu’ils n’appuyaient pas la réduction des quotas. D’après les
discussions entretenues avec les Inuits, les problèmes font partie de deux catégories même si celles-ci relèvent toutes deux de
l’enjeu de la gestion des ours polaires, soit le système de co-gestion, ainsi que l’intégration des connaissances des Inuits et des
connaissances scientifiques de manière plus générale. Le premier problème a trait aux observations directes de l’environnement
réalisées tant par les Inuits que par les scientifiques, ainsi qu’à la synthèse de cette information. Le deuxième problème se rapporte
aux conceptualisations des Inuits en matière de relations entre les humains et les animaux ainsi qu’à l’intégration des études
scientifiques et de la gestion à cette relation. Ces problèmes révèlent que les différences entre les connaissances inuites
(Qaujimajatuqangit) et les connaissances scientifiques ne sont pas entièrement comprises et considérées dans le cadre du système
de co-gestion, et que le système n’intègre pas efficacement les points de vue culturels des Inuits à la gestion.
Mots clés : Inuit, ours polaires, Ursus maritimus, co-gestion, Inuit Qaujimajatuqangit, connaissances écologiques traditionnelles,
changement climatique, baie de Baffin, ouest de la baie d’Hudson
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INTRODUCTION
There have been more polar bears these days. There were
some by these houses, and also by cabins. We always need
a “watch person” while berry picking. We always hear
polar bears are decreasing, but that’s not true. We like
berry picking and walking in summer, but we need rifles
to protect ourselves. If you are going to talk about the past,
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there were fewer then than there are today. This is the time
of the most polar bears.
(Clyde River community consultation participant,
Dowsley and Taylor, 2006a:71)
Indigenous or traditional knowledge has become an integral
part of wildlife management in northern Canada. It has
provided historical and ecological information on several
different species (Ferguson et al., 1998; Huntington et al.,
1999; Gilchrist et al., 2005), served as a red flag to draw
attention to changes in particular species (Mallory et al.,
2003) and proven useful in population monitoring for some
harvested species (Moller et al., 2004). However, tradi-
tional knowledge, or Inuit Qaujimajatuqangit (IQ) in
Nunavut, is not merely observations of the environment; it
is a paradigm for viewing the world and the place of humans
in it (Wenzel, 1991, 2004; Usher, 2000). This knowledge is
not restricted to traditional knowledge in the meaning of
“old knowledge passed down from previous generations”; it
also includes knowledge acquired by the current generation.
Usher (2000) describes four categories of such knowledge,
which he calls traditional ecological knowledge (TEK):
1) Knowledge about the environment, 2) Knowledge of the
use of the environment, 3) Environmental values, and 4)
The knowledge system itself. The first two categories of
knowledge have been used, as in the examples mentioned
above, to improve wildlife management. This paper ex-
plores the ways in which all four categories of knowledge
influence how Inuit approach the Nunavut co-management
system for polar bears (Ursus maritimus).
Co-management systems have been the subject of much
recent academic inquiry (Nadasdy, 2003; Moller et al.,
2004; Natcher et al., 2005; White, 2006). Carlsson and
Berkes (2005) stress that these systems should be viewed
not as static entities, but rather as iterative processes that
function as a space for discussion and problem solving.
With this in mind, particular attention will be paid here to
Inuit understandings of human–polar bear interactions,
since indigenous perspectives are often poorly understood
and therefore have been undervalued in co-management
situations (Nadasdy, 2003; Natcher et al., 2005).
In January 2005, the Nunavut hunting quotas for two
polar bear populations, Baffin Bay and Western Hudson
Bay (see Fig. 1), were increased on the basis of Inuit
Qaujimajatuqangit. Scientific survey and harvest data
suggest that these populations are in decline (Stirling et al.,
1999; Aars et al., 2006; Dowsley and Taylor, 2006a, b;
Stirling and Parkinson, 2006). However, Inuit support for
a decrease in quotas is mixed. In order to better understand
this conflict in the co-management system, Inuit observa-
tions and interpretations are explored here using informa-
tion gathered through interviews conducted in 2005 and
the minutes of meetings between the Government of
Nunavut (GN) and Inuit communities in the Western
Hudson Bay and Baffin Bay polar bear population areas in
November and December 2005 (Dowsley and Taylor,
2006a, b).
POLAR BEAR MANAGEMENT IN NUNAVUT
In 1973, Canada signed the International Agreement on
the Conservation of Polar Bears and their Habitat (Lentfer,
1974). Within Canada, polar bears fall under the jurisdic-
tion of the provinces and territories in which they range,
including the Northwest Territories, from which the terri-
tory of Nunavut was created in 1999. In the Inuit-majority
territory of Nunavut, the government has adopted Inuit
Qaujimajatuqangit as a guiding philosophy (GN, 2004;
Wenzel, 2004).
The Nunavut Land Claim Agreement mandates a co-
management system to conserve polar bears and other
wildlife for future generations, while allowing Inuit to
harvest these species at sustainable rates (NTI, 2000). A
quota system is in place to control hunting of polar bears,
and various other regulations protect reproductive females
and cubs. Adult females unaccompanied by cubs can be
taken in a ratio of 1 female per 2 males harvested. GN
Department of Environment biologists intend to survey
each of Nunavut’s 13 polar bear populations on a 15-year
rotation. This inventory has two main components: first, to
delineate the population (Taylor et al., 2001a) and second,
to determine demographic parameters sufficient to assess
population status and sustainable harvest levels (Taylor et
al., 2002, 2005).
The scientific information is then used to develop total
allowable harvest (TAH) recommendations, which are sent
to the government’s co-management partner, the Nunavut
FIG. 1. Map of Nunavut (shaded area), showing the location of the study
communities of Pond Inlet, Clyde River, Qikiqtarjuaq, and Rankin Inlet. Heavy
lines represent the boundaries of the polar bear population areas of Canada,
including the Western Hudson Bay (WH) and Baffin Bay (BB) populations.
(Courtesy Jay McConnell, Dept. of Environment, Government of Nunavut.)
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Wildlife Management Board (NWMB), for an initial deci-
sion regarding the TAH levels. The Minister of Environment
may accept or reject the NWMB’s first decision. If the
Board’s first decision is rejected, the NWMB provides its
final decision to the Minister, who may accept, reject or
modify that decision (NTI, 2000: Article 5, Part 3). The TAH
for a polar bear population area is then given to the appropri-
ate regional wildlife organization for allocation among the
hunters and trappers’ organizations of the affected communi-
ties, who then allocate tags (licences) to hunters.
The community organizations, the Minister of Environ-
ment, and the regional wildlife organization also sign a
memorandum of understanding (MOU) on how the polar
bear population will be managed for the following 15-year
interval until the next survey. This document includes
information on how the quota was set, other government
regulations, and local hunting rules. Memoranda of under-
standing are not legally binding on any of the signatories,
but are formally accepted as a final decision by the NWMB.
In 2005, Inuit Qaujimajatuqangit was directly incorpo-
rated into memoranda of understanding on polar bear
management for Western Hudson Bay, Baffin Bay, and
several other populations. The TAH for the first seven
years of the 15-year survey cycle was set using a conserva-
tive harvest rate based on the calculations of the biologists,
as outlined above. Harvesting at the conservative harvest
rate is expected to allow population growth. For the next
seven years, or until the next population survey is com-
pleted, the guided harvest rate, based on IQ perceptions of
trends, will be used to set the TAH. The guided harvest rate
is determined as “the number of bears that can be taken
without reducing the population below the target number”
and must be in agreement with the conservation principles
of the Nunavut Land Claim Agreement (GN, 2005a:1.1).
The target number of a population is based on previous
estimates of population size. Harvest levels are supposed
to maintain the population, or in the case of a reduced
population, are supposed to allow for population growth
back to the target number.
In 2004, IQ from the Baffin Bay and Western Hudson
Bay polar bear population areas indicated an increase in
polar bear sightings that was believed to have been caused
by population growth, and the NWMB identified an in-
crease for the TAH. Both of the populations had last been
surveyed more than seven years previously, so the guided
harvest rate was used. The Minister of the Environment
accepted the increase in January 2005, raising the com-
bined quota for the three Baffin Bay communities from 64
to 105 bears per year and that for the five western Hudson
Bay communities from 47 to 56 bears per year (GN, 2005a,
b). These increases were based on IQ rather than scientific
estimates of population size. Nunavut was criticized by the
Canadian Polar Bear Technical Committee and by the
Polar Bear Specialist Group of the IUCN/SSC for raising
quotas on the basis of traditional knowledge without sup-
porting scientific evidence (PBTC, 2005; Aars et al.,
2006). Despite the criticism, in 2005 and 2006, Nunavut
decided not to reduce the quotas, because of lack of
community support (PBTC, 2006).
According to the MOU, if “new research indicates that
the population has declined below 90% of the target
number for any reason, a moratorium on harvesting will be
implemented until the population is projected to have
recovered, or until a new population estimate shows that it
has recovered to its target number” (GN, 2005a: 5.7.1).
The Baffin Bay target number is 2074, based on the last
mark-recapture survey conducted from 1994 to 1997 (GN,
2005b; Taylor et al., 2005). Harvest data from Nunavut
and western Greenland, which also harvests from the
Baffin Bay population, were used in population projec-
tions with the computer population-modeling program
RISKMAN (Taylor et al., 2001b), and these projections
suggest that the population had fallen to about 1550 polar
bears (a decline of 25%) by the time of the 2005 consulta-
tions (Dowsley and Taylor, 2006a).
The target number for the Western Hudson Bay popula-
tion was set at 1400 in 2005 using IQ (GN, 2005a). This was
an increase from 1997 scientific population estimates and
from the previous target number of 1200 animals (Lunn et
al., 1997). The population estimate was raised in the 2005
agreement because community consultations revealed that
Inuit harvesters felt there were more bears than the surveys
indicated, and they estimated nine more bears could be
harvested per year. If their information is correct, a popula-
tion of 1400 animals is needed to support such a harvest
level. Thus, 1400 was set as the new population target, and
quotas were set on the assumption that this was indeed the
population size. Since then, Canadian Wildlife Service
(CWS) data for the Western Hudson Bay population have
given an estimate of 977 ± 108 bears (Aars et al., 2006), a
decline of 18.5% from the 1997 estimate of 1200 and 32%
less than the target number of 1400.
According to the scientific calculations, both populations
had dropped below 90% of the target numbers by 2006. The
GN was therefore in a position to impose a hunting morato-
rium in both Baffin Bay and Western Hudson Bay. How-
ever, given the cultural value of bear hunting, safety concerns
raised by community residents, and the political climate in
Nunavut, the GN was reluctant to act without the support of
the community hunters and trappers’ organizations.
SCIENTIFIC RESEARCH
Research conducted by the CWS in Hudson Bay has
shown that spring breakup of ice now occurs significantly
earlier than it did 30 years ago (Stirling et al., 2004). This
change forces polar bears onto the land earlier in the year,
reduces their critical spring seal-hunting season, and pro-
longs their summer fast (Stirling et al., 1999). As a result,
the condition of adult female polar bears in the Western
Hudson Bay population has declined significantly (Stir-
ling et al., 1999). The resulting decrease in population
productivity renders recent population projections and the
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quotas based on them inaccurate, since they were devel-
oped using estimates of higher productivity than is now the
case (Stirling and Parkinson, 2006).
Stirling and Parkinson (2006) report a significant trend
towards earlier breakup of ice in Baffin Bay, on the order
of 6 – 7 days per decade since 1979. The effects of chang-
ing ice conditions in Baffin Bay on polar bears have not
been scientifically studied, but Stirling and Parkinson
(2006) hypothesize that climate change–induced stress,
similar to that observed in the Western Hudson Bay popu-
lation, could be affecting the Baffin Bay population.
What is known with more certainty is that the Baffin
Bay population faces the problem of overhunting. Nunavut
shares this polar bear population with Greenland. A Green-
land harvest report containing data from 1993 to 2004 and
published in 2005 showed an increase in the harvest levels
(Born and Sonne, 2006). According to RISKMAN projec-
tions, by the end of 2005 the combined hunting pressure
from Nunavut and Greenland had reduced the Baffin Bay
population to the point that Greenland and Nunavut were
each harvesting above the sustainable yield independently
(Dowsley and Taylor, 2006a). Greenland initiated a quota
system in January 2006, and discussions between Green-
land and Canada on the Baffin Bay harvest are ongoing
(Lønstrup, 2006).
In order to achieve consensus for management actions
in Nunavut, both Inuit and scientists must agree on what is
happening to the polar bear populations and why. The lack
of Inuit support for quota reductions in Baffin Bay and
western Hudson Bay indicates that Inuit perceptions of the
situation differ from the scientific understandings.
METHODS
In order to examine Inuit understandings of the manage-
ment issues in Baffin Bay and Western Hudson Bay, the
first author collected data using two methods. The first
method was through interviews conducted during the spring
of 2005 in the three Baffin Bay communities of Nunavut,
Pond Inlet, Clyde River, and Qikiqtarjuaq (see Fig. 1)
(Dowsley, 2005, 2007). Unfortunately similar data are not
yet available for Western Hudson Bay. In each Baffin Bay
community, 15 to 17 community members were inter-
viewed using a semi-directed approach (Ferguson and
Messier, 1997; Huntington, 1998; Fox, 2002). The partici-
pants were mainly senior (over age 40) and retired hunters
recommended by Inuit organizations, GN personnel, and
earlier participants in the study. Other participants were
eight female elders and five experienced hunters under the
age of 40 (the youngest was 28). A total of 48 interviews
were completed. Participants were asked three sets of
questions. The first set concerned changes in the popula-
tion size, behaviour, and health of polar bears. The second
set was on changes observed in the sea ice environment and
possible relationships between such changes and polar bears.
The last set involved questions about the management
system. The number of respondents who discussed each
topic varied because they were asked to discuss changes
rather than answer individual questions.
We analyzed the responses using both qualitative and
quantitative methods. As part of the quantitative analysis,
responses were categorized by community and gender of
respondents. Fisher’s exact test (2-sided) (SPSS, 2001)
was used to look for differences within the categories
using an observed level of significance less than 0.100.
The information gathered from these interviews is avail-
able both as a report from the Government of Nunavut
(Dowsley, 2005), and, in a more condensed version, as a
journal article (Dowsley, 2007). We summarize the infor-
mation here to allow for a discussion of its interaction with
the Nunavut co-management system.
The second method was to analyze minutes recorded at
co-management consultations held between GN repre-
sentatives, Inuit organizations, and community hunters
and trappers’ organizations (HTOs) in both the Baffin Bay
and Western Hudson Bay communities in November and
December 2005 (the minutes are contained in reports of
the meetings, Dowsley and Taylor, 2006a, b). These meet-
ings focused on an explanation of the scientific concerns
regarding hunting levels and climate change. Four meet-
ings were held in the Baffin Bay communities, one with
each HTO and one general meeting for the community-at-
large in Clyde River. As part of the Baffin Bay meetings,
the first author presented the interview report (Dowsley,
2005) and solicited comments. In the Western Hudson Bay
polar bear population area, one meeting was held in Rankin
Inlet (see Fig. 1), which involved HTO representatives
from the five hunting communities. Canadian Wildlife
Service data were presented to the western Hudson Bay
communities with an explanation of the scientific perspec-
tive. We qualitatively analyzed the minutes of all five
consultations to gain an understanding of IQ relating to the
polar bear management situation.
The following section first uses interview data from Baffin
Bay to explore IQ from Usher’s first two categories (knowl-
edge about the environment and knowledge about the use of
the environment). The interview data are compared to scien-
tific data and to the hypothesis put forward by Stirling and
Parkinson (2006) that climate change is affecting Baffin Bay
and Western Hudson Bay polar bears in a similar way. Then
data from both the interviews and the consultations are used
to examine IQ from Usher’s other two, more abstract catego-
ries (environmental values and the knowledge system itself).
RESULTS AND DISCUSSION
Climate Change and the Sea Ice
The sea ice is a key habitat component for polar bears
because it serves as a platform for hunting and is critical
habitat for prey species. Changes in ice conditions, includ-
ing the amount and quality of landfast ice and the timing
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of breakup and freeze-up, were reported during the Baffin
Bay Inuit knowledge study (Dowsley, 2005). No signifi-
cant differences were found between communities or be-
tween male and female respondents for these topics.
The main change in ice reported was a decrease in the
amount of landfast ice (Dowsley, 2005, 2007). A total of
16 of the 21 survey participants reported that the floe edge
has receded in the past 10 to 15 years. More participants
chose to discuss icebergs, with 27 of 33 stating that the
number of icebergs grounding near their community has
decreased. Several participants linked the two observa-
tions, for example:
The floe edge is closer to the land and there are hardly any
icebergs. That’s why the floe edge is close by. The ice-bergs
keep the ice from going anywhere. They are like plugs.
(Qikiqtarjuaq survey participant, Dowsley, 2005:16)
Finley et al. (1983) also report that grounded icebergs,
which drift down from the north along the west coast of
Baffin Bay, are important for maintaining the landfast ice
of northeastern Baffin Island.
Scientific studies from both western Hudson Bay and
Baffin Bay report the date of spring breakup is now
significantly earlier than it was approximately 30 years
ago (Gagnon and Gough, 2005; Stirling and Parkinson,
2006). Stirling and Parkinson (2006) report that breakup in
Baffin Bay is occurring between two and three weeks
earlier than it did in the early 1980s. In the community
interviews, the timing of spring breakup in Baffin Bay was
reported by 12 of 13 people to be earlier now than 10 to 15
years ago (Dowsley, 2005, 2007). Four of the respondents
specified that breakup was two weeks earlier from 2000 to
2005 than it had been 10 – 15 years previously. The others
did not specify a time.
A change in the timing of fall freeze-up has not been as
apparent to either Inuit or scientists. Scientific studies in
western Hudson Bay report a non-significant trend for
time of freeze-up from 1975 to 2000 (Stirling et al., 1999).
However, Gagnon and Gough (2005) found statistically
significant trends towards later freeze-up in the northern
and northeastern regions of Hudson Bay. Data are not
available for Baffin Bay. Only eight people chose to
discuss freeze-up in the Baffin Bay interviews when asked
to discuss changes in the sea ice. Six of the eight reported
that freeze-up was later than during the early 1990s
(Dowsley, 2005, 2007). The low number of responses
about freeze-up suggests that it is more variable, or that
changes in freeze-up are more difficult to judge than
changes in other aspects of the sea ice. This result does not
refute Stirling and Parkinson’s (2006) hypothesis that the
two areas are experiencing similar changes.
Changes in Polar Bears
In the interviews, Inuit reported numerous changes in
polar bears over the past 10 – 15 years, mainly involving
human-bear interactions and the condition of bears (Dowsley,
2005, 2007). There was more variability between the Baffin
Bay communities on this topic than there was on the cli-
mate-related observations. There were significant differ-
ences (p < 0.10) between communities for four topics
concerning polar bear population size and human-bear en-
counters and two topics involving the reason for increased
damage caused by bears. No significant differences be-
tween male and female respondents were found.
Polar Bear Population
During the Inuit knowledge survey in the Baffin Bay
area, Inuit knowledge varied significantly between com-
munities on whether there was any change in the popula-
tion of polar bears (p = 0.010) (Dowsley, 2005, 2007). In
the northern community of Pond Inlet, all 14 respondents
indicated a population increase. In the central community
of Clyde River, 16 of 17 respondents reported an increase.
In the most southern community of Qikiqtarjuaq, 9 of 15
reported an increase. The other six respondents in
Qikiqtarjuaq reported either that they did not know, or that
no change was observed. No respondent in any of the
communities reported a decrease in the bear population.
Interview participants were asked if there were changes
in the number of bears coming around town over the last
10 – 15 years. Again, there was a significant difference in
responses between communities (p = 0.021). In Pond Inlet,
all eight respondents stated that the number of bears
coming into the community had increased. In Clyde River,
15 of 16 respondents gave the same response, while one
person indicated no change. In Qikiqtarjuaq, three of six
respondents stated that there was an increase, while the
other three indicated no change.
The differences in community responses to questions
regarding polar bear population levels and changes in the
number of bears coming to the community indicate a
north-south gradient along the eastern coast of Baffin
Island. Two biogeographic features may explain this
gradient. First, there is a weak differentiation between
sub-groups of bears in northern and southern Baffin Bay,
which is due to currents and movements of the pack ice
(Taylor et al., 2001a; Dunlap and Tang, 2006). The split
between the northern and southern areas occurs in the
Home Bay area, just south of Clyde River and north of
Qikiqtarjuaq. Second, the Lancaster Sound polar bear
population, which borders on the Baffin Bay population
in the vicinity of Pond Inlet, is a productive population
and may contribute immigrant bears to the Pond Inlet
hunting area or to the north Baffin Bay group in general
(Taylor and Lee, 1995; Taylor et al., 2008). Thus, it is
possible that changes that affect the northern part of
Baffin Bay might not be as obvious to observers in the
southern areas. This could explain the difference be-
tween observations made in Qikiqtarjuaq and those from
the two more northern communities.
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Condition of Polar Bears
The condition of polar bears varies throughout the year,
depending on available food resources. In Western Hud-
son Bay, progressively earlier spring breakup of ice over
the past 25 years has resulted in significantly poorer
condition of both male and female polar bears when they
come on shore (Stirling et al., 1999; Stirling and Parkinson,
2006). Early spring breakup was also associated with
increased human-polar bear encounters in Churchill, Mani-
toba (Stirling et al., 1999). Stirling and Parkinson (2006)
hypothesize that polar bears are increasingly coming around
humans because of food stress in both Western Hudson
Bay and Baffin Bay. If this is correct, then the condition of
these polar bears is expected to be poorer than that of bears
encountered on the land or ice far from communities.
During the interviews in the Baffin Bay communities,
11 of 24 respondents felt that polar bears are skinnier now
than 15 years ago, and there was no significant difference
between categories of respondents (Dowsley, 2005). The
remaining 13 respondents indicated that there was no
trend. When asked specifically to compare bears that come
to the community versus other bears, 5 of 10 participants
reported that “town bears” are skinny; four participants
reported there was no pattern; and one said they were fat.
These data suggest that the polar bears Inuit are encoun-
tering around human habitation in Baffin Bay are not
obviously in poorer condition than other polar bears. This
does not necessarily refute the hypothesis put forward by
Stirling and Parkinson. The weight loss they discuss for
bears in Western Hudson Bay is based on a large sample
size and is not necessarily of the magnitude that would be
noticed by an observer or hunter encountering many fewer
bears across a long time period. Annual and interannual
fluctuation in condition may mask the trends in weight loss
observed through scientific analysis in Western Hudson
Bay and hypothesized to exist in Baffin Bay.
Property Damage by Bears
When Baffin Bay Inuit were asked about the amount of
property damage caused by polar bears, 27 of 29 respond-
ents said polar bears are causing more damage now than 15
years ago (Dowsley, 2005). The other two respondents
indicated no obvious change. There was no significant
difference between categories of respondents. Destruction
of meat caches was reported in Pond Inlet and Clyde River,
while damage to cabins and tents was mentioned in all
three communities.
Respondents were asked what had caused the bears to
be more destructive. For this question, there was a signifi-
cant difference between communities regarding the inter-
pretation of the bears’ behaviour as being related to bear
population size (p = 0.092). Six of seven Pond Inlet
respondents stated that the increase in the polar bear
population was the reason for increased damage, while
respondents in the other communities did not feel as
strongly about this explanation (given by 5 of 13 in Clyde
River and 2 of 6 in Qikiqtarjuaq). There was also a
significant difference between communities regarding
humans as the cause of increased bear damage (p = 0.043).
In Qikiqtarjuaq, four of six respondents stated that the
cause of increased bear damage was that there are more
people now and more human objects around for bears to
get into. In Clyde River, four of 13 respondents agreed,
while the other nine said this was not the reason. All Pond
Inlet respondents (7 of 7) stated that the cause of increased
damage was not that there are more people or more human
objects on the land.
Some of the disagreement between Inuit and scientists
regarding the polar bear population size may also result from
a time lag for IQ between making sufficient observations and
then synthesizing that information into an understanding of
cause and effect. Omura (2005) discusses the timely forma-
tion of Inuit knowledge when he points out that while science
focuses on the strategy (the big picture), Inuit focus on the
tactics (or particulars of events) and try to avoid generaliza-
tions. When this different approach is combined with the
lower precision (compared to scientific studies) of observa-
tions of trends within naturally fluctuating systems, it is
expected that the result will be fewer strong conclusions.
This is not to say that no Inuit have connected changes
in the sea ice with the changes they have observed in polar
bears. In the Inuit knowledge survey, 12 people discussed
possible links between polar bears and climate change
(Dowsley, 2005, 2007). Three did not think there was a
link, and four respondents were uncertain. Five respond-
ents felt climate change could be contributing to what they
had observed about polar bears, for example:
The bears are more hungry. There is a problem with the
ice. The rough ice makes it hard for them to find seals, but
there is the same number of seals.
(Qikiqtarjuaq survey participant, Dowsley, 2005:11)
In summary, Inuit observations of the sea ice environ-
ment in Baffin Bay are fairly consistent with each other
and with scientific information on Baffin Bay and do not
clearly refute Stirling and Parkinson’s (2006) hypothesis
that climate change is affecting both the sea ice and polar
bears similarly in western Hudson Bay and Baffin Bay.
There was more variability between interview participants
regarding the polar bear population, the bears’ behaviour
and condition, and the meaning of the observations, mak-
ing it difficult to assess how climate change is affecting
polar bears on the basis of IQ from Usher’s categories 1
and 2.
Discussion of IQ
The collection and interpretation of IQ (and TEK more
generally) involves several cautions. The first is the indi-
vidual nature of traditional knowledge. The second is that
Inuit focus on particulars rather than generalizations, as
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noted above. Finally, TEK is almost always derived from
local-level observations and may not always translate well
into discussions of wildlife populations at the larger geo-
graphic scale.
TEK in general is not a single unified body of knowledge,
catalogued and accepted by everyone in a community as
truth. There is much variation in life experience, analysis of
observations, and ability to integrate various pieces of infor-
mation among Inuit, just as there is among other people.
The Baffin Bay consultations provided an example of
the problems that arise from the individual nature of IQ
pertaining to observations of the environment (Dowsley
and Taylor, 2006a). It involved the claim by some Inuit
participants that a loss of sea ice due to climate change
would not affect polar bears’ hunting success or popula-
tion distribution, as they are perfectly capable of hunting
in the open water. Thus, the argument concluded, scien-
tists’ belief that bears are being concentrated on land was
incorrect. While it has been reported that polar bears hunt
in open water (Furnell and Oolooyuk, 1980; Smith and
Sjare, 1990), these reports note that polar bears bring their
prey out of the water to feed. Similarly, other Inuit re-
ported the use of a feeding platform during the consulta-
tions in Clyde River and Pond Inlet. For example:
In 1969 we used to go by ship to Alexandra and Grise
Fiords, when my father worked for the RCMP. When we
were in the middle of the ocean, going by boat, we used to
see polar bears in the water where there was no ice. And
when they caught seals they would take them to the ice to
feed themselves in summer.
(Pond Inlet consultation participant,
Dowsley and Taylor, 2006a:42).
This example demonstrates the importance of vigilance in
collecting and verifying traditional knowledge, as dis-
cussed by Ferguson and Messier (1997) and Fox (2002). It
also illustrates the usefulness of viewing co-management
as an iterative process of sharing knowledge among all
participants.
The individual nature of IQ should also be recognized
and accommodated by the Nunavut co-management system
more generally. The transformation of individual observa-
tions and conclusions by Inuit politicians into an “official”
group opinion occurred often during the 2005 consultations
and allowed these elected officials to demonstrate a unified
front to wildlife managers and add weight to their concerns
(Dowsley and Taylor, 2006a, b). In such a transformation,
however, the textured nature of the original reports can be
lost. For example, although the majority of Baffin Bay
interview participants reported the polar bear population
had increased, there was a significant difference (p = 0.01)
between the proportion of people who reported more bears
in Qikiqtarjuaq and the proportion in Clyde River and Pond
Inlet (Dowsley, 2005, 2007). Biogeographic differences
between northern and southern Baffin Bay may be affecting
bears differently in the two areas.
Once a group opinion has been expressed, furthermore,
it may also be difficult to modify. Inuit generally try to
avoid contradicting other people because other people’s
words are assumed to be true (Ferguson and Messier,
1997; Fox, 2002). Therefore, people may try to add their
own knowledge to a discussion without openly contradict-
ing the observations and conclusions of someone else. For
example, although 16 of 17 interview participants in Clyde
River reported an increase in polar bears during the inter-
view study (Dowsley, 2005, 2007), an elder reported an
opposing view during the co-management consultations:
I think that there’s a decrease in polar bears, but I don’t want
everyone to believe that because Inuit Knowledge says
there is an increase. Sometimes we hardly see them
anywhere. From Inuit Knowledge I know if we don’t see a
polar bear it’s because they are moving around a lot. Inuit
Knowledge is saying more polar bears are being seen.
(Clyde River consultation participant,
Dowsley and Taylor, 2006a:56)
Closely related to the individual nature of IQ is the fact
that Inuit tend to be cautious about overgeneralizing or
simplifying their knowledge and prefer to admit ignorance
rather than speculating on topics (Gilchrist et al., 2005;
Dowsley, 2007). Often they share information as anec-
dotes of individual events rather than drawing generaliza-
tions as scientists do (Omura, 2005). The difference between
their approach and the scientific one needs to be recog-
nized in order to hold more effective discussions between
people using the different knowledge systems.
Finally, TEK is almost always formed from a local
geographic focus. Traditional knowledge of wildlife can
be useful at the population level as a source of information
on population trends, which can be ascertained, for exam-
ple, from the body condition of harvested animals (Lyver
and Gunn, 2004) or from movement patterns in migratory
species such as caribou (Kendrick et al., 2005). However,
TEK (as well as scientific information) has at times proven
less reliable in discussions of animal population size or
distributions. In several studies, when asked about possi-
ble declines in wildlife populations, Inuit reported that the
species had declined in the local area, but that this repre-
sented a shift in distribution rather than a decline in
population (McDonald et al., 1997; Johannes et al., 2000;
Gilchrist et al., 2005). Further scientific studies indicated
in some instances that there had been a change in distribu-
tion (Johannes et al., 2000), while in others a decline in
population was concluded (Hammill et al., 2004; Gilchrist
et al., 2005). Problems in data collection and synthesis, or
the geographic or time scale of the observations, may
explain the incorrect conclusions that were initially of-
fered by either scientific researchers or Inuit observers
(Johannes et al., 2000; Gilchrist et al., 2005).
The disagreement in western Hudson Bay over the
population of polar bears may provide an example of
incomplete data collection and synthesis among Inuit
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observers, or of scientific data collection that is too nar-
rowly confined in geographic area. The scientific studies
by the CWS in western Hudson Bay indicate a significant
decline in the body fat of female bears in the fall (Stirling
et al., 1999), as well as a population decline. A representa-
tive from the land-claim organization Nunavut Tunngavik
Inc. summarized Inuit views of the situation as follows:
The elders don’t know the exact population, but they say
the population is stable…We will tell you when we are
concerned. We’ll tell you when there is a problem.
(Dowsley and Taylor, 2006b:44).
One possibility for the disagreement between the CWS
data and Inuit experience is that IQ has not yet noticed a
decline in bear condition or population in Western Hudson
Bay. The amount of body fat on polar bears varies through-
out the year, with bears at their lowest weight in early
spring (Stirling et al., 1999). Inuit in western Hudson Bay
harvest polar bears throughout the year, with a male-to-
female ratio of 2:1, and may not yet have made sufficient
observations of the condition of bears in any one season to
notice a decrease in the amount of fat on females in the fall.
Another possibility for the disagreement is that the geo-
graphic areas observed by CWS and Inuit differ. CWS
studies are conducted in the southern portion of the West-
ern Hudson Bay polar bear population area, while the Inuit
communities are located farther north. Both of these hy-
potheses could be further investigated.
In discussions about possible population declines of
other species (Johannes et al., 2000; Gilchrist et al., 2005),
Inuit recognized that local harvesting rates were quite high,
or local disturbance of animals had caused the animals to
leave. In the case of thick-billed murres (Uria lomvia) in
western Greenland, most of the Inuit hunters interviewed
did not consider the lack of alternative habitat for the
species outside the local area, or the cumulative effects of
harvesting or disturbance of the birds by many settlements,
including their own (Gilchrist et al., 2005). Instead, most
interview participants concluded that the declines were
caused by local disturbance or non-local overharvesting.
Gilchrist and colleagues explained these conclusions as a
lack of knowledge of the regional movements of the species
and an ignorance of harvest levels relative to productivity.
An underlying reason for this apparently narrow geographic
focus in the synthesis of harvest and movement data comes
from IQ categories 3 and 4 (discussed further below) and
relates to the Inuit view of animals as sentient beings.
If these cautions are noted, the arguments over the Baffin
Bay and Western Hudson Bay polar bear populations relating
to Usher’s TEK categories 1 and 2 are relatively easy for non-
Inuit to understand and can be discussed by scientists and
managers. These arguments work within the scientific para-
digm and can be addressed either within the present co-
management system (for example, through further research
and education) or with slight modifications to that system. If
they were the only arguments used, one would expect that a
solution could soon be reached. These arguments do not,
however, fully explain the reluctance of the Inuit to take
immediate action regarding the scientific evidence that the
Western Hudson Bay and Baffin Bay polar bear populations
are declining. The participants in the consultations and inter-
views frequently offered another type of argument, either
directly or indirectly, as to why they did not want to lower
quotas. This argument has to do with a cultural view of animals
that differs greatly from that of Euro-Canadians.
Environmental Values and the Knowledge System
Inuit Qaujimajatuqangit from Usher’s categories 3 and 4
was also used to discuss the polar bear situation in western
Hudson Bay and Baffin Bay and to argue against quota
reductions or against the structure of the management sys-
tem itself. These arguments reveal an underlying conflict in
the co-management system: that it has not effectively incor-
porated Inuit cultural traditions. Inuit participants made
several statements against the co-management system itself
during the community consultations:
As Inuit, we have rights. You’re just here telling us things.
We have rights and a voice. We can do something about
that. The elders know [about the polar bears]. Even though
I’m young, I believe them, I don’t believe you.
(Clyde River community consultation participant,
Dowsley and Taylor, 2006a:67)
Ever since we abided by the government, we have been
following things we don’t like. They impose it on the
settlements. We used to follow our own thoughts and we
were conservation minded. If we work together we won’t
be over-killing wildlife.
(Western Hudson Bay consultation participant,
Dowsley and Taylor, 2006b:52)
These statements reflect a strong interest in participating
in wildlife management, but in a culturally appropriate
way. Omura (2005) and Fienup-Riordan (1999) point out
the desire among Inuit and Yup’ik Eskimos to maintain
their own perspective rather than following non-indig-
enous ways. This desire, manifested in many aspects of
life and interactions with non-Inuit, serves to strengthen
aboriginal identities in the face of much outside influence
in their lives (Omura, 2005).
For Inuit, hunting plays a key role in cultural identity
(Condon et al., 1995) and is essential to developing and
maintaining human-animal relations and also human-
human relationships (Stairs and Wenzel, 1992; Nuttall,
2000). Directly from the relationship between hunter and
prey (as food provider) comes the necessity to share that
food with other people in order to fulfill one’s relationship
obligations to the hunted species and to other humans who
also share food. In this way, hunting ties people to each
other as well as to animals. Furthermore, the IQ principles
of Nunavut stress that animals and land are not owned and
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therefore people must show respect for them and avoid
disputes over them (Wenzel, 2004).
For northern hunters, animal-human relationships are
most obviously expressed through hunting, and in order to
be successful hunters, humans must have a proper attitude
towards animals (Fienup-Riordan, 1990; Stairs and Wenzel,
1992). One key aspect of this relationship, not generally
shared by Euro-Canadian ideology, is that all animals are
understood to be sentient (Wenzel, 1991; Fienup-Riordan,
1999; Zavaleta, 1999; Natcher et al., 2005). Inuit
Qaujimajatuqangit principles include several references
to proper behaviour in relation to animals, which includes
recognizing that one’s actions have consequences and that
one should harvest without malice and avoid unnecessary
harm (Wenzel, 2004). Two related themes arising from
this cultural construct appeared in the interviews and
consultations: the recognition of polar bears as sentient
and deserving of respect, and the incorporation of new
information into traditional understandings of the rela-
tionship between humans and polar bears.
Polar bear hunting holds a special importance to Inuit
(Wenzel, 1983; Sandell and Sandell, 1996). This was
expressed at the Clyde River community consultation:
We have many problems and there are many youths who
want to catch their first polar bear. There are many people.
Sometimes there are people in their 50s who never caught
a polar bear. It’s very important to get your first bear. It
brings you up in your life.
(Clyde River community consultation participant,
Dowsley and Taylor, 2006a:70)
Inuit traditions dictate that one should show proper
respect to polar bears in thought, word, and deed in order
to avoid a negative response from bears (Wenzel, 1983;
Sandell and Sandell, 1996). These negative responses may
be anything from avoidance of the disrespectful hunter to
an attack on one’s person or property (Wenzel, 1983; M.
Dowsley, unpubl. data). The importance of proper com-
munication between humans and polar bears is illustrated
in a case of hunting near Clyde River reported by Wenzel
(2004), in which the Inuk hunter emphasized the impor-
tance of watching the bear for signs of how to proceed with
the interaction and reported his understanding that a suc-
cessful hunt was the result of acting on the information
communicated by the bear.
Some Inuit consider the human–polar bear relationship
to be threatened by the very existence of the quota system.
Wenzel (2005) discusses how the Inuit in the Clyde River
area saw the establishment of quotas as bragging about
hunting ability by predicting the number of bears that
would be harvested and as acting outside the human-bear
relationship by limiting the harvest to fewer bears than
might present themselves. Fighting over hunting tags,
which can result from a quota system, was also seen as
inappropriate. Such behaviour is predicted to cause polar
bears to leave the area and go to a place where there are
respectful hunters. This belief was apparent during the
Baffin Bay consultations when the high rate of harvest on
the Greenland side of the bay was discussed with the HTO
of Qikiqtarjuaq (Dowsley and Taylor, 2006a). One HTO
board member there stated:
A few years back when I was also doing a survey [in
Greenland] I asked what kind of animals they had.
Greenland seemed to respect polar bears more because it
is not for money and they even cut up the hide and share
it to make clothes. They are not hunting for money but for
food and clothes.
(Qikiqtarjuaq consultation participant,
Dowsley and Taylor, 2006a:34)
The implication of this statement is that Greenland is able
to harvest more polar bears because Greenlanders (Kalalliit)
have been more respectful by sharing and by not fighting
over money or tags, and thus the polar bears have moved
there from Nunavut. The scientific reports that concluded
a drop in quota was necessary because there were fewer
bears for Nunavut hunters could be interpreted as support-
ing this understanding. This view also explains some of the
reluctance of Baffin Bay Nunavummiut to judge Green-
land’s recent large harvests negatively as overharvesting.
Instead, they turn the concern inward to encourage consid-
eration of the things Nunavummiut are doing wrong in
their relationship with polar bears.
Suggestions for improving the relationship between
humans and polar bears were also offered during the
Baffin Bay interviews and consultations. Some Inuit con-
sider current management rules to be damaging to good
human–polar bear relations, and a removal of quotas was
seen as potentially restorative:
It’s not right for animals to be chased away with a rifle
[when there is no available hunting tag]. It must be
recognized that this is wrong. We should try going back to
Inuit knowledge for 4 or 5 years and see the effect.
(Pond Inlet consultation participant,
Dowsley and Taylor, 2006a:42).
The second, and closely related, theme from IQ catego-
ries 3 and 4 is the incorporation of new knowledge into
traditional views of human-animal relationships. Among
northern aboriginal groups, the traditional view of wildlife
as sentient means that the animals may disappear and
reappear according to their own way (Fienup-Riordan,
1999). This view was expressed in this study, specifically
for polar bears and caribou (Dowsley, 2005; Dowsley and
Taylor, 2006a). Traditionally, hunting was thought to
influence the population only by the manner in which it
was carried out. Disrespectful hunting would drive ani-
mals away, while respectful hunting could draw animals
towards humans (Fienup-Riordan, 1999). Given this cul-
tural belief, the scientific perspective that the level of
hunting influences population size is a difficult concept.
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Northern aboriginal groups are now in the process of
expanding their views of human-wildlife relationships to
include this understanding of hunting levels (Zavaleta,
1999). Many interpretations of the relationship between
hunting and wildlife populations have been offered in this
and other studies. For example, Gilchrist et al. (2005)
found that only two of ten expert thick-billed murre hunt-
ers in Upernavik, Greenland, cited overhunting as the
cause of decline in the murre population. Other hunters
cited shifts in distribution. Further scientific studies showed
overhunting to be the leading cause of the decline. A
similar process of partial integration of the concept of
overhunting was observed in Nunavut concerning polar
bear populations. During the Baffin Bay interviews, four
of 16 interview participants stated that they liked the quota
system the way it is (Dowsley, 2005). Some hunters
recognized the connection of hunting to population size:
I like the idea of the quota. If we don’t have a quota and
there are more hunters we’ll have fewer polar bears. The
population will go down.
(Pond Inlet survey participant,
Dowsley, 2005:19).
Other participants made remarks throughout the inter-
views that illustrate a more complex integration of the
quota system into traditional views. For example, an eld-
erly woman in Qikiqtarjuaq, when asked why a polar bear
might attack a particular person, discussed wildlife regu-
lations as if breaking them would upset bears:
I don’t really know [why a bear might attack someone].
Maybe it is that we are not supposed to say bad things
about polar bears. When a man’s property is damaged he
might get mad. We are told polar bears have minds like
humans. The man might threaten to kill that polar bear.
The polar bear also knows there are seasons when humans
can’t kill polar bears and if a man kills one out of season
the polar bears might get mad.
(Qikiqtarjuaq survey participant,
M. Dowsley, unpubl. data).
(Note that regulations regarding hunting seasons have
been rescinded because the quota system and a 2:1 male-
to-female harvest ratio adequately protect the populations.)
CONCLUSIONS
Science and traditional knowledge are not diametri-
cally opposed, either generally or in the case of under-
standing polar bears. There are many areas of overlap,
particularly with regard to Usher’s categories 1 and 2 of
traditional knowledge. In evaluating population size or
distribution of species, coarse change is noted in tradi-
tional ecological knowledge, but finer changes are not, or
seem not to be, as easily detected (Gilchrist et al., 2005).
This distinction may explain a lack of agreement between
scientific observations of declining polar bear condition in
Western Hudson Bay and the observations of harvesters.
In the discussions of polar bears and climate change, there
was much variability in IQ around the synthesis of infor-
mation provided by observations. This variability sug-
gests that IQ knowledge holders have not yet had sufficient
time to make observations or connect the environmental
changes to changes in polar bears. Continued monitoring,
using both large-scale scientific studies and smaller-scale
local observations, will likely result in a consensus over
time if communication and cooperation between the two
sets of observers are maintained or improved.
Developing co-management as an iterative process is
also necessary to address the issues regarding IQ from the
more abstract categories 3 and 4. Communication has
helped scientists to incorporate IQ into their research, and
Inuit are also recognizing the role of science. For example,
the land-claim organization Nunavut Tunngavik Inc. ac-
knowledged the benefits of science in this comment on
climate change:
While it is unusual for Inuit to predict years ahead into the
future, scientific knowledge can help to anticipate change
and prevent being so suddenly faced with it…Thought
must be given to future challenges and opportunities.
(NTI, 2005:4)
Incorporation of science into Inuit understandings of
the relationship between wildlife populations and hunting
was highly variable among individuals in this study. Views
of this relationship ranged from the understanding es-
poused by Euro-Canadians to a combination of traditional
Inuit and Euro-Canadian views. A dialogue between Inuit,
scientists, and managers on cultural understandings of
polar bears must be encouraged because this is a very
complex and individual aspect of management that can
affect levels of the governance system well above the
individual hunter. Co-management has the conservation
of wildlife populations as the tangible management goal,
but it also has the social goal of developing a governance
system that builds trust and allows for problem solving
among participants (Natcher et al., 2005). If group cohe-
sion does not develop among co-management partici-
pants, effective management may fail to occur (Ostrom,
1992; Natcher et al., 2005).
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